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THE CHINESE-UIGHUR ANIMAL CALENDAR IN PERSIAN HISTORIOGRAPHY OF THE MONGOL PERIOD

By Charles Melville
University of Cambridge
I
The expansion of the Mongol empire throughout Asia was accompanied by a breaking down of political, commercial and intellectual barriers from China to the Crimea. The prominence of Turks as the most influential group in the empire, both culturally and politically, has been noticed by various scholars, and Professor Buell's account of the Turkicisation of international cuisine provides a case in point. 1 One of the least conspicuous but most durable results of the Mongol conquest of Iran was the introduction of the "Turkish" twelveanimal calendar. Little attention has been paid to this aspect of the Mongol legacy; indeed, a recent survey concludes that "There can be no doubt ... that the original Chinese-Uighur form of this calendar was never used bi' Iranians, either in the Mongol period or later". In fact, the ChineseUighur calendar was quite systematically if not extensively used in Iran for about a century and, as Abdollahy notes, the basic twelve-year animal cycle continued to be employed, with an important modification, until it was abrogated in March 1925, on the eve of the new Pahlavi era. Indeed, in the seventeenth century, the Safavid historian Iskandar Munshi wrote that if he adopted the hijrz year beginning in Mul:iarram for his chronicle, "most of the people of Iran would not understand". He therefore settled on the Turki (i.e. animal) year, with which the general public were more familiar. 3 A knowledge of the calendars used in the documents of different periods is a basic requirement for the chronological reconstruction of their history, a task that is still far from complete in many points of detail. Twenty years ago, Louis Bazin drew the attention of historians to the question of dates given according to both the Chinese-Uighur twelve-animal calendar and the Muslim hijrz calendar. Working on the basis of a short list provided by Osman Turan, 4 Bazin discussed a few examples of the parallel use of hijrz and animal dates ranging from 633 to 873 A.H., including two events of particular relevance here, namely the birth of Ghazan Khan, and the date of his accession to the throne. Bazin's analysis of these dates raised several interesting points, and the recent publication of his masterly study, Les systemes chronologiques dans le monde turc ancien, reinforces their claim on our attention. His work ends by underlining the desirability of a systematic survey of the animal dates appearing in Islamic documents, for the light this would throw on the history of the calendar in the Muslim context. 5 Such an investigation also offers the more immediate possibility of examining the precise date of certain events in the history of Mongol Iran.
At the same time, because the inauguration of a new calendar generally reflects political and sometimes administrative changes, the introduction and use of the Chinese-Uighur calendar is a facet of Mongol rule and symbolic of a new phase in Persian history. The destruction of the Abbasid caliphate in 1258 and the establishment of a Mongol dynasty under Hiilegii Khan marked the temporary eclipse of Islamic rule and the advent of a new imperial power with its own imperial calendar and system of government. 6 Knowledge of the Chinese-Uighur calendar was not limited to the astronomers; it is also found in the works of court historians of the Mongol period, clearly reflecting current usage in certain quarters.
The purpose of this paper is therefore to examine the extent and accuracy of the use of the Chinese-Uighur calendar in Persian historical literature, and to note other examples in documents issuing from the Mongol chancery. The manner and duration of its use allow some passing comments on the Mongol presence in Iran. Lack of space prevents us pursuing this topic beyond the end of the fourteenth century, and the systematic survey of dates is restricted to the Ilkhanid period.
II
It might be helpful first to clarify briefly what is meant by the Chinese-Uighur animal calendar in this context. The Chinese civil calendar employs an abstract duodecennial cycle of twelve chih (branches) in conjunction with a decennial series of ten kan (trunks) to give a sixty-year cycle, which is used to classify years, months, days and hours. The year is luni-solar, i.e. containing twelve lunar months of 29 or 30 days, adjusted periodically by the insertion of an additional lunar month to keep the year in phase with the sun. The beginning of the year is taken to be the arrival of the sun at 15° Aquarius (mean date 27 January (Julian calendar) in the thirteenth.fourteenth centuries). 7 The start of the Chinese lunar month is also calculated, and does not depend on the actual sighting of the new moon, unlike the Islamic lunar month, which thus normally begins one or two days later. 8 The adoption of the Chinese calendar by the neighbouring steppe people was a measure of China's success in imposing its authority and the benefits of its civilisation upon the "barbarians". Professor Bazin has demonstrated with a wealth of detail how the eastern Turks adapted the Chinese civil calendar, replacing the abstract, official twelve-year cycle by its popular equivalent, namely, the Chinese astrological cycle of twelve animals, which was not used for dating by the Chinese themselves. The ten and sixty-year elements of the Chinese system were dropped but the "Turkish" animal cycle continued to correspond with the twelve-year cycle of the Chinese civil calendar, despite the disharmony between the astronomically-determined start of the Chinese year and the Turkish nomadic traditions of the year starting at the beginning of spring. As we shall see, the Turko-Mongols in Iran eventually strayed back to the spring equinox as the start of their year, partly no doubt as ties with China weakened and partly because they found a similar indigenous tradition in the Persian solar calendar.
There is evidence of the use of the animal calendar among the Uighur Turks from the eighth century onwards, and particularly from their sedentary civilisation centred in Qocho in the Turfan depression from the end of the ninth century. On the eve of Mongol expansion, a Uighur almanac from Qocho, containing a calendar for the year 1202, shows a complete correspondence with the Chinese civil calendar, even down to the most complicated astrological details. The Mongols in turn adopted this Turkish (animal) version of the Chinese calendar from the Uighurs, who played an important role in the Mongols' administration and cultural formation, not least in providing them with the Uighur vertical script. 9 The first precisely attested date in the Mongols' Secret History is the year of the Cock (A.D. 1201). 10 The Chinese-Uighur (sometimes referred to as the Uighur-Mongol) calendar of the twelve animals was introduced throughout the Mongol empire and was observed as the civil calendar among the Mongol and Turko-Mongol ruling classes. At about the same time, from the establishment of the Yiian dynasty in northern China in 1215 (and the elimination of the Sung dynasty in 1279), the Mongols acquired their own official Chinese civil calendar, in conformity with their status as a Chinese imperial power.
The official Chinese calendar of the Mongol Yiian dynasty and the Chinese-Uighur (UighurMongol) calendar of the twelve animals, therefore, share a common astronomical base. Despite the sophistication of the Uighur scholars' knowledge of the Chinese calendar, it was sufficient for general use to indicate dates by the name of the animal year, the number of the lunar month, and the day of the month. The lunar months are numbered by the Turkish ordinals, from first to twelfth. 11 It is in this skeletal and simplified form that the Chinese-Uighur calendar mainly appears in the narrative histories of the Ilkhanid period; the years are sometimes given their Turkish names, sometimes the Mongol equivalents. In practice, these dates conform to the official calendar of the Yiian dynasty of China. 12 The scientific community in Iran, as represented particularly by Na~ir al-Din Tiisl, was introduced to the new calendar system not only in its Turkish guise but also in its full astronomical complexity.
The introduction of the twelve-animal calendar into Iran
As well as marking a change of dynasty, the introduction of the Chinese calendar system into Iran can be located in the context of the impetus given to Islamic astronomy in the Turko-Mongol world of the thirteenth-fifteenth centuries. This impetus was driven by a deep interest in astrology on the part of royal patrons, who gave support to scientists in a field that was to some extent frowned on by orthodox Islamic opinion. The creation of vaqf (endowment) funds for the maintenance of the observatories at Maragha, Tabrlz and Samarqand is evidence of the commitment shown by Mongol rulers, which permitted teams of astronomers to work over the long periods required for their observations to be completed. 13 One of the most famous products of these observatories, namely the astronomical handbook (zlj) of Na~lr al-Din Tiisl, contains a detailed account of the Chinese calendar, and work done at Maragha made contributions to astronomical calculations that transcend their applications to dating. This work may in turn have had an impact on Chinese science during the Yiian period. 14 The story of the foundation of the Maragha observatory, and of Na~lr al-Din's instruction in Chinese astronomy by the Chinese scholar Fumanjl (Fu Meng-chi) is too well known to need repeating here. 15 Tiisl is said to have encouraged Hiilegii's support by pointing out that by studying the stars he would be able to foretell the monarch's future, the length of his life, auspicious days for his journeys, and so on. Hiilegii's belief in astrology and his dependence on the judgement of Na~lr al-Din Tiisl are borne out by other sources. 16 
The use of the animal calendar in Persian historiography
Rashid al-Din was informed about the nature as well as the advent of the Chinese calendar, which he describes in his section on China in the Universal History. 20 He also uses it himself, in its simplified form, in the parts of this work that deal with the history of Chingsjs Khan, his successors, and the Mongols in Iran. 1 It is with this latter portion, containing the history of the Ilkhans down to the death of Ghazan in 703/1304, that we are chiefly concerned. There are two reasons for this. Firstly, whereas-in chronicling events elsewhere in the Mongol empire, Rashid al-Din never gives more than the year according to the animal calendar (and sometimes the season), 22 when dealing with the history of the Ilkhans he often gives the day, month (ay) and year (yzl) according to the Chinese-Uighur system, together with the hijrz equivalent. 23 It is only from such precise information that we can see how accurately the two calendars were used together. Secondly, it is the use of the animal calendar to date events in Persian history that is at issue here, both as an aspect of the Mongol presence in Iran and because it is only in this field that I can claim an adequate knowledge of the sources to offer explanations and corrections for dates that appear to be in error.
Dates are also given by their "Turkish" month an<":l: animal year in Abu '1-Qasim Kashani' 27 Persian: sar-i sal) several times in passing, with or without hijrz equivalents, 28 and it was clearly a living tradition, not just an abstract feature of the calendar.
As for the question of sources, it is well known that Rashid al-Din had the benefit of the knowledge of Piilad Aqa Chinksank (cheng-hsiang), representative of the Great Qa'an at the Ilkhanid court, and of Ghazan Khan himself for information on early Mongol history and traditions, as well as access to the imperial archives. 29 For the period before Rashid al-Din's own time, such information would naturally be dated according to the Mongols' own calendar and presumably reported in the same form by the historian. This is illustrated by the fact that, with one exception, 30 in all the pairs of dates between 631 and 669 A.H., the Chinese-Uighur element comes first. There follows a transitional period, between the accession of Abaqa (669 A.H.) and the accession of AJ:imad (681 A.H.), when the hijrz date tends to come first, but the animal date is given by preference for certain events, such as the sack of Bukhara in 67111273, the movements of Abaqa's ordu, the death of a noyan and the quriltay that decided on the election of AJ:imad Tegiider (nos. 21, 22, 24, 27, 30) . 31 From the reign of AJ:imad onwards, paired dates are all given with the Muslim date coming first, with only one exception (no. 38), concerning an event within the immediate orbit of the ruling class. 32 There are also one or two instances when Kashani mentions events outside Ilkhanid territory, using the animal date only and with no precise hijrz equivalent. 33 It is easy enough to see why the Chinese-Uighur animal date was reported in those cases where it is found; it is rather harder to explain why it was not given more often. There are numerous occasions when one might expect a date to be given in the animal calendar, but in vain. 34 It is doubtless partly a question of the sources of information available to Rashid al-Din and Kashani; but they must also have exercised their own conscious decision to omit animal dates, for we may presume that, if the animal calendar was in use, it was used systematically and not at random. introduction of the Mongols' own calendar and that the two existed side-by-side. This raises the further question of whether our historians converted dates from one calendar to the other, or merely repeated the information they received. The relative paucity of recorded animal dates suggests the latter. Once Rashid al-Din came to cover his own times, he generally put the hijrz date first when paired with an animal one, and this was also the practice of Kashani, as we have seen. Had they been used to offering conversions as a matter of course, rather than on the few occasions when the Chinese-Uighur date was available, we would expect them to have done so far more systematically. When Kashani does come to provide a systematic equivalent, it is for the year only, as will be discussed below. On the other hand, for many of the events in the earlier period, the Mongol (Chinese-Uighur) date must have been the only date available, making it necessary to calculate the hijrz equivalent.
Bazin, in his discussion of pairs of animal-hijrz dates issuing from the Turko-Mongol milieu, comes to the conclusion that, in cases of doubt, when the two dates do not correspond, it is generally best to rely on the date given according to the twelveanimal calendar rather than the hijrz equivalent, reconstructed a posteriori. His view is based on evidence of faulty calculations, or "the imperfection of the tables consulted". 35 Unfortunately, I am not at present in a position to test the latter opinion. As noted above, the set of tables most likely to have been consulted at this period is the one given in Na~lr al-Din Tiisl's Zij-i Ilkhanz. This is certainly the only contemporary conversion table that has been identified. It has not been edited, let alone translated and subjected to critical examination. 36 It is designed to convert hijrz dates into the ChineseUighur calendar, not vice-versa. It would be desirable to use Tiisl's table to check all the pairs of dates listed in Table 1 . This might reveal a systematic source of error, but until it is tried, it seems more charitable to assume that Tiisl's tables are accurate. 37 It is very likely that oth~r almanacs containing the imperial Chinese(-Uighur) calendar were available among the administrative and literate classes, but one would not expect these to have been inaccurate either. 38 On the whole, faulty calculation rather than faulty tables seems the likelier explanation for incorrect conversions, but various other sources of error can be imagined.
In fact, Table 1 reveals a generally close and often exact correspondence between the hijrz and animal dates provided, whether as a result of calculation or not. We can pass over those that agree without further comment. Those that do not agree need to be investigated, partly because we are faced with a choice of which date to accept as the correct one, and partly because it is interesting to try to explain the discrepancy. In doing so, we cannot assume that the given dates have a sort of absolute sanctity, for otherwise elaborate theories could be advanced to interpret the non-<:orrespondence of two dates in terms of calendar irregularities or imperfect conversion tables, when all the time either or both of the pair are simply mistakes arising from other causes. Factual errors are usually difficult to verify, because both authors mention many events that are not found or not precisely dated in other sources. Many mismatching pairs can be attributed to scribal errors or imperfect manuscripts. Other, more regularlyoccurring disparities are probably due to the nature of the two calendar systems themselves, and perhaps also to a misunderstanding of them on the part of the authors or their sources.
It is not possible in the space available here to discuss all these scribal, factual, or systematic errors, more than one of which might be compounded in any individual case. Table 3 provides a summary of all the dates given in Table 1 , corrected where necessary so that both the hijrz and animal elements can be reconciled with each other. Some representative examples are examined below, which may help to explain the rest. Standardised spellings of the names of the months and years have been adopted, as shown in Table 2 .
Hulegii 39 The birth, accession and death of Arghun. There is no compatibility between the two dates given for the birth of Arghun (no. 10). The animal date, which comes first, is most probably correct, although 25 February 1261 was a Friday, not a Saturday. The Islamic date, with an astrological motif, is imprecise and is probably a later reconstruction. 40 Neither date conforms well with the tradition that Arghun died aged 33, but the Uighur-Mongol date is more nearly correct. However, the "33 years" can be best explained by suggesting that the year of Arghun's birth should actually be the Monkey (Bichin), see below; this would be equivalent to Pisces in 658 A.H. Arghun's accession to the throne (no. 33) is dated first by the Islamic date. The Uighur-Mongol date is in perfect agreement if the year is changed, from the Year of the Cock to the Year of the Monkey (1284). An error of one year is not uncommon in these combinations, as we shall see. 41 In this case, therefore, the hijrz date is preferred. 42 The hijr"i date of Arghun's death (no. 35) is given first; the animal year is not mentioned, but it should be the Hare. The two dates are one day apart, as is often the case. Since the Islamic Saturday begins at sunset on Friday, and the ChineseUighur Friday ends at midnight, it is implied that Arghun died between sunset and midnight on Friday 9 March 1291. Both dates could therefore be correct, but there are grounds for proposing the Muslim date should be 6 Rabl' I, which would denote that Arghun died during the day. 43 Arghun is said to have reigned seven years and to have died aged 33. 44 Seven years is an acceptable approximation (690-683 = 7, 1291-1284 = 7), but according to the Chinese-Uighur way of reckoning, which counts inclusively, his reign would be eight years. This has a bearing on the figure of thirty-three years for his life, which would only be thirty-one according to our reckoning (1291-1260 = 31 ), or thirty-two lunar years (690-658 = 32).
According to the Chinese-Uighur dates provided, Arghun was born in the Year of the Cock and came to the throne in the Year of the Cock (though in reality perhaps both should be the Year of the Monkey). He was thus "25" (two full cycles of b. Animal years missing from Table 1 are supplied in  brackets. twelve, plus one, inclusive). His reign was then "8" years (Year of the Monkey to Year of the Hare, inclusive). The sum of twenty-five and eight gives our "33", whereby the year of his accession is counted twice. This solution relies on the year of Arghun's birth being 658 A.H./the Monkey; it may be considered preferable to retain the Mongol date given for his birth, and ignore the reference to his death aged 33, an error which would then require an even more tortuous explanation. 45 The decision to enthrone AIJ,mad Tegiider. The dates given for the decision to elect AJ:imad (no. 30) are confused. Apart from the year, there is an obvious discrepancy in the day of the month, for the 26th of the "Muslim" moon cannot correspond with the 7th of the (same) "Chinese-Uighur" moon. The year is easily disposed of, and we should substitute the Year of the Horse (1282) for the Year of the Sheep (1283); this may be a scribal error or a systematic error (Rashid al-Din is also a year ahead in dating Arghun's coronation, as seen above). Either way, the Year of the Horse is correctly given by Banakati. 46 With the day of the month, we have a choice. 26 Mu]:iarram is equivalent to 27 Uchiinchay (6 May 1282), and we could therefore propose a simple scribal !:rror, restoring *b"ist""U-haftum. Alternatively, 7 Uchiinch-ay is equivalent to 6 Mu]:iarram (16 April), and it would then be necessary to remove the b"ist from the hijr"i date. Banakatl, unfortuna~~ly, merely increases the uncertainty, by giving J 7 Uchiinch-ay (26 April), equivalent to 28 Mu]:iarram (8 May). This confirms the element of 7 in the Mongol date, but also the 20 in the Muslim one. In this case, since the animal date comes first and the quriltay is a "Mongol" event par excellence, the animal date seems preferable. Although a careless scribe is perhaps more likely to have omitted a bl.st from the Mongol date than to have added it to the hijrz one (as in no. 50, see below), another example of the same mistake is found elsewhere (no. 61, see below).
Arghun's marriage to Bulughan Khatun. The mismatch between the dates given here (no. 34) can be explained by a simple scribal error. The Muslim date, which comes first, is accurate, as is confirmed by the correct day of the week. 22 March corresponds to 10 Ikindi-ay, and we may therefore propose *dahum for duvvum. 47 The first enthronement of Gaikhatu Khan. The hijrz date for the election of Gaikhatu (no. 37) comes first, but the Uighur-Mongol date is probably more reliable, for it corresponds with the correct day of the week (Sunday), which was considered the most auspicious day for coronation. 48 Although other sources follow Rashid al-Din in giving 24 Rajah, the correct date is pro~~bly 23 Rajah, Sunday 22July. 49 The coronation of Oljeitii and his departure for Tabr"Zz. These dates (nos. 46, 47) need to be considered in combination to understand the difficulties that are frequently posed by Kashanl's careless chronology. In the first place, the coronation on 15 Dhu 'l-l:lijja is said to have been a Monday, whereas 19 July was actually a Sunday. This might suggest 16 Dhu 'll:lijja/Monday 20 July as the "correct" date, to be explained by a possible delay in the local sighting of the new moon of Dhu 'l-l:lijja. 50 Such a solution could be applied to other dates in the month, though here Kashani is erratic. 51 It is also consist.~nt with Kashanl's date for the departure of Oljeitii for Tabrlz: if 16 Dhu 'l-l:lijja 703 was a Monday then 6 Mul).arram 704 was indeed a Sunday. 52 The Mongol date for Oljeitii's departure is the wrong year: it should still be Lu (Dragon), but Kashani mechanically introduces a new animal year with the change of hijrz year. The corrected date, Saturday 8 August, corresponds to the beginning of the Muslim Sunday, i.e. after sunset on the evenipg of Saturday. However, since it is unlikely that Oljeitii set off in the evening, a more accurate animal date would be 8 Yetinch-ay (Sunday 9 August). We might therefore propose *hashtum for haftum Yetinch-ay, either as a scribal or a calculation error. 53 The Mongol date for Oljeitii's coronation does not in itself resolve whether 15 or 16 Dhu 'l-l:lijja is correct, because it is either one or two days out. 18 Altinch-ay is possibly a straight-forward mistake on Kashanl's part, but hijdahum is a plausible scribal error for hifdahum, and 17 Altinch-ay corresponds to 20 July or 16 Dhu 'l-l:lijja. 54 Monday 16 Dhu '1-l:lijja/17 Altinch for the coronation is also consistent with Sunday 6 Mul).arram/8 Yetinch for Oljeitii's departure for Tabrlz. This "solution", which attempts to reconcile both pairs of dates, requires the correction of elements of three out of the four, and might seem over-elaborate. Furthermore, there is considerable support for the date 15 Dhu 'l-l:lijja for the coronation in other contemporary sources. 55 One would expect the Muslim date to be the most reliable, and despite the arguments outlined above, it seems preferable to take 15 Dhu '1-l:lijja (19 July) as the correct date, altering Kashanl's "Monday" to a Sunday. Sunday was a good day for coronations, and the l 5th day of the month was auspicious too. 56 This still requires the modification of both the Uighur-Mongol dates, and}eads us to conclude that, right from the outset of Oljeitii's reign, there are great problems with the accuracy and internal co~sistency of Kashanl's dating.
Oljeitii's marriage to Bulughan Khatun Khuriisiinz. Kashanl's dates for this ceremony are on the face of it irreconcilable (no. 50). However, as we have seen, he is very careless in the matter of chronology, and in this case again several corrections are needed. It is clear from the context that Oljeitii's wedding followed his arrival in Tabrlz on 20 Dhu 'l-Qa'da, and a bl.st seems to have dropped out. 28 Dhu 'l-Qa'da is equivalent to Tuesday 22 June 1305. The Mongol year is not stated, but it should be the Year of the Snake. Rather than the second month, June falls in the sixth month, and we may therefore suggest 1 * Altinch-ay, which is equivalent to Wednesday 23 June 1305. The correspondence is still not exact, and we may further refine the hijrz date, partly because, for an event like this, one might expect the (corrected) Mongol date to be accurate, partly because Kashanl's internal inconsistencies are so marked. He notes that Oljeitii's wedding was on a Wednesday and that 26 Dhu 'lQa 'da was a Sunday. The date of the wedding should therefore be Wednesday 29 Dhu 'l-Qa'da/23 Ju~~-57
Oljeitii's operations in Gzlan. Similar problems arise with Kashanl's dating of the events on the Gilan campaign (nos. 61, 62). 58 In both cases, the Uighur-Mongol date is preferable (the year, which is omitted, is the Year of the Sheep), reinforced by the fact that they are consistent with each other, which the hijrz dates are not. Oljeitii entered Gilan on 6 June/4 Dhu 'l-l:lijja, so that a bl.st has been added. This was a Tuesday. Kashani then reports a raid led by amir Sevinch on Tuesday 17 Dhu 'll:lijja, but that Tuesday would have been the 18th, which is confirmed not only by the animal date but also by other dates given on the same page. 59 These are some of the more striking examples of the need to take the Chinese-Uighur date into consideration, and often to retain it in preference to the Muslim hijrz date. 60 They reveal a mixture of scribal and factual errors, some of which can be resolved by reference to other accounts. They also show that the lack of direct correspondence between hijrz and Chinese-Uighur dates can be due to more systematic differences.
In the first place, since the Chinese-Uighur day, like our own, starts at midnight, whereas the Muslim "day" starts at sunset the previous day, there is often an ostensible difference of one day between the two calendars that does not require correction (e.g. no. 15, 17, 29, 35, 36, 41, 42, 53, 59 ). These dates are usually left as pairs on Table 3 . The implication is that events dated this way occurred between sunset and midnight at the end of the Mongol day and the beginning of the Muslim day, as with the death of Abaqa (no. 29). However, this is often demonstrably not the case, and the disparity might represent a mechanical application of conversion tables that were not sufficiently discriminating; in all these cases, the Mongol date should probably be advanced (or the hijrz date reduced) by one day. It is noteworthy that sometimes within the same year, exact diurnal correspondences are found as well as the "nocturnal" overlaps, so that there is no discernible standard method of computation at work. This is particularly true of Kashani"'s annal for 706 A.H., the last year for which he used the Chinese-Uighur calendar regularly. The difficulties which he was having might have encouraged him to abandon it.
As already noted, the problem of the disparity of one day between the dates given also raises the possibility that the chronicles do not always relate to the standard hijrt era, starting on 16 July 622. In some of the cases discussed above, the differences could be resolved with reference to the "astronomical" calendar, starting the previous day, 15 July 622. When the weekday is given, this can help to distinguish which calendar is being used. On the other hand, the uncertainty remains that some discrepancies are simply the product of errors or of delays in sighting the new moon; furthermore, admitting the possibility that the chroniclers were inconsistent in their use of the two hijrt calendars has unwelcome implications, even for those dates that appear to be accurate according to the civil calendar. It is easier, if less rigorous, to assume (as here) a certain consistency in the use of the civil calendar throughout, while remembering that this may in fact be yet another possible variable in some instances.
Another type of purely calendrical problem, referred to above, is that the start of the Muslim lunar month might on occasions have been delayed by the late sighting of the new moon, which would lead to a difference of a day (or even two) between the local date and the standard hijrz calendar. The days of the week, however, would naturally carry on regardless. This sort of problem could explain the discrepancies found in nos. 38 and 57, and also in the dates given for the battles of Albistan (no. 23) and l:lim!;i (no. 28), although in the last two cases, the hijrt dates are confirmed by numerous Arabic sources. 61 As in the case of days and months, there is normally a period of overlap between the two calendar years, since the year starts at a different point in each. In his history of the Ilkhans, 62 Rashid al-Din generally gives the correct animal year correspondence, but in four cases (nos. 25, 30, 32, 33 ) the animal year is anticipated. These might be simple mistakes, but the same problem recurs in a far more systematic and conspicuous way in the chronicle of Kashani, who appears to mention the correct animal year only by chance. Kashanl's twelve-animal year coincides with the Islamic year in which it begins, but the reverse is not true. This is most evident in the last few annals of Kashanl's chronicle, from 708/Takagu to 715/Lu, when the start of the Islamic year (mentioned first) is matched to the animal year beginning later in the same hijrzyear, and not to the animal year in which it actually began. This sys~~matic error helps to explain why he misdates Oljeitii's death, for he mechanically associates 716 A.H. with Yilan-yil, the next in the animal cycle. 63 Apart from blatant mistakes, this error of anticipation in the UighurMongol year is the only type of error found in these pairs of dates, from 677/Tavishgan to 716/Yilan. It suggests a mechanical one-to-one correlation between the hijrt and the Mongol year, whereas, the one being lunar and the other solar, they cannot be kept in phase so easily. This raises the possibility of the existence of simplified tables, the use of which would gradually lead to greater and greater inaccuracy.
While there is no other evidence for the existence of such simplified tables, it sould be noted that these difficulties are not peculiar to Kashani. It is beyond the scope of this paper to examine in detail the continuing use of the twelve-animal cycle by the late fourteenth-<:entury historians, but a preliminary review shows that the same element of seemingly mechanical correlation does sometimes occur, when the hijrt year is mentioned first and the Mongol year is apparently anticipated (and the error never occurs the other way round). However, the correspondences between hijrt and animal years given by Ni?:am al-Din Shami and 'All Yazdl are generally accurate, and in most cases where more precise (hijrz) dates are given, they do fall in the animal year mentioned.
Since the twelve-animal cycle was the only feature of the Chinese-Uighur calendar used by later Persian annalists, it is worth looking a little more closely at another aspect of this question. As noted above, the Chinese-Uighur year adopted by the Mongols began when the sun entered 15° Aquarius, that is approximately six weeks before the spring equinox. By the Safavid period, the animal year was taken to start at the spring equinox (Nauriiz: then falling on 10/11 March of the Julian calendar). It is not clear precisely when this change took place, and the official Chinese astronomical calculation of the new year gave way to the Turko-Mongol and native Persian tradition of the year starting in spring.
Bazin considers this a late development, and rightly notes that, in astronomical circles at least, the Chinese system was preserved, as in Ulugh Beg's zlj dating from about 841/1437. 64 However, it is evident from the dating in Yazdi"'s Zafar-'niima that the animal year is taken to start at the vernal equinox, at least by the end of the fourteenth century, and this seems also to be the case in the earlier Zafar-'ftiima by Shaml. 65 The Timurid historian l:Iafi?-i Abrii implies that the animal year started in spring, though he also refers to the celebration of the Mongol New Year. 66 His dating in both the cases cited is inaccurate, which suggests, if nothing else, that some uncertainty lingered round the complex relationship between the two systems. The disuse of the imperial calendar in the western Mongol lands might have coincided with the expulsion of the Yiian dynasty from China in 1368, though this cannot be demonstrated.
We may also conjecture that the introduction of the Khan! era on 12 Rajah 701/13 March 1302 was the first stage in the process whereby the start of the animal year became popularly associated with Nauriiz during the fourteenth century. Following the conversion of Ghazan Khan in 1295, the new era marked a change in the outward style of the dynasty and at the same time attempted to solve fiscal difficulties created by the disparity between the hijr'i lunar year and the agricultural year of solar seasons. 67 The Khan! year was solar, starting at Nauriiz, and adopted the names of the Turkish months, "as was appropriate for a calendar instituted by Mongol kings". 68 It is not used by Rashid al-Din, who is supposed to have introduced it, nor by Kashani, though it was current in Abii Sa'ld's reign, as is attested by his coinage. 69 References to the Khan! year in the mid-fifteenth century show it used in parallel with the animal year, demonstrating that certainl1i by this time they both started together at Nauriiz. 0 We may draw some more general conclusions from these examples of the historians' use of the twelve-animal calendar. First, the period for which we have dates in the full Chinese-Uighur form (day, month, year) extends from 631/1234 to 716/1316. Rashid al-Din uses the Chinese-Uighur calendar sparingly, in order to date events in the early history of the Ilkhanid dynasty, from the birth of Abaqa to the accession of Ghazan Khan. In this period, the Mongol date is often authoritative, and probably reflects the form in which his information reached him. A conversion from Mongol to Islamic dates was needed for the early period, and these conversions, perhaps on the basis of Tiisl's tables, are generally accurate.
Rashid al-Din stops using the animal calendar for the reign of Ghazan. This surely reflects the fact that, after Ghazan's conversion to Islam and a certain distancing of the Ilkhanate from the rest of the Mongol empire, 71 there was less emphasis on the Chinese (-Uighur) civil calendar of the parent Yiian dynasty in China. K~shanl's continuing use of the animal calendar for Oljeitii's reign, however, shows that the Islamisation of the Hiilegiiid ruling family remained superficial. For a brief period of about three years (704-7 A.H.) he uses it quite frequently, compared with Rashid al-Din, for events both in Iran and elsewhere in the Mongol world. This reflects the situation at the beginning of Oljeitii's reign, when there was something of a renewal of pan-Mongol solidarity. Envoys arrived from the Great Qa'an, the Chaghatay Khanate and the <;?olden Horde, one consequence of which was Oljeitii's Gilan campaign of 706/1307. The lack of further Chinese-Uighur dates soon afterwards is suggestive. It is also well known that there was a revulsion against Islam and a desire to revert to traditional Mongol pr~ctices in the early years of the reign, resolved by Oljeitii's adoption of Shl'ism in 709/1310. Although Kashanl's chronology is frequently faulty, his animal dates are sometimes more reliable than their hijr'i equivalents. Kashanl's inaccuracies might be due to the unrevised nature of his work, but they might also indicate a general decline in the use of the official calendar, and a greater ignorance of its characteristics, especially after the start of the new Khan! era. Also, it may be just a coincidence, but Tiisl's conversion table ends with 703 A.H./Lu-yil (the Year of the Dragon, 1304), precisely the point from which Kashanl's chronology develops serious inconsistences.
Taken on its own, the use of the Chinese-Uighur calendar by the historians, and its rapid abandonment after the fall of the Ilkhanate, might be taken to indicate a steady erosion of its political importance. On the other hand, the Mongol New Year evidently continued to be celebrated by the Mongols themselves. 72 Furthermore, the picture of the decline of the Chinese-Uighur calendar is not borne out by the evidence of material issuing from the llkhanid chancery.
Various documents have survived, including Table 4 . 73 These documents are interesting, in the present context, for several reasons, which we should note briefly. In the first place, the Chinese-Uighur animal year is used consistently and without interruption, from the time of Hiilegii to the time of Abu Sa 'id, in combination with the hijrz year from the reign of Ghazan.
Secondly, the chancery documents differ from the chronicles in the way they express the lunar months, and sometimes also the days. Whereas the chroniclers invariably employ the form of months numbered one to twelve, in the chancery documents we often find expressions such as "the first summer month'', "the second spring month", "the 8th month = I8 Sept. I358 HD2 I3 Dhu '1-Qa'da 759 = I 7 Oct. I358 Herrmann and Doerfer, "72511325"; HD2 = Herrmann and Doerfer, "Seyb Oveys"; see note 73. second autumn month", and so on. 74 There is also evidence of a complicated system of retrogressive numbering for the last ten days of the month. 75 While the dating method employed by the chancery conforms to the Chinese-Uighur calendar, it would appear to preserve characteristics that are more peculiarly Turkish than Chinese. 76 It is not clear to me why the administration employed a dating system different from the one apparently in more popular use: possibly it reflects the ethnic composition of the scribal classes. But evidently the same "four seasons" system continued in use in the chanceries of the western Mongol states, and particularly by the Golden Horde, for at least twenty years after the collapse of the Ilkhanate, 77 which might indicate a conservative attachment to the imperial administrative practices of the parent Yiian dynasty in China, at least until 1368.
Thus, despite the broader political trends hinted at by the declining use of the Chinese-Uighur animal calendar in the chronicles, there is evidence of greater continuity in its use in the administration. Juvaini"'s complaint that a knowledge of the Uighur script was a passport to advancement was probably as true at the end of the Ilkhanate as at the beginning. This reinforces other indications that the traditional Persian bureaucracy was perhaps not quite so vital to the functioning of Mongol government in Iran as they would like us to suppose. 78 1 July 622, and the astronomical reckoning, based on the true conjunction of the new moon the previous day, 15 July 622. Throughout this paper, the hijr'i date is taken to refer to the civil calendar, but the discrepancy between the two could explain some of the inconsistencies discussed below. Conversions are taken from G.S.P. Freeman-Grenville, The Muslim and Christian Calendars (London, 1963).
